Neuroprotective effect of ceftriaxone in a rat model of traumatic brain injury.
Traumatic brain injury (TBI) is a leading cause of mortality and disability in children and young adults worldwide. Neurologic impairment is caused by both immediate brain tissue disruption and post-injury cellular and molecular events that worsen the primary neurologic insult. The β-lactam antibiotic ceftriaxone (CTX) has been reported to induce neuroprotection in animal models of diverse neurologic diseases via up-regulation of GLT-1. However, no studies have addressed the neuroprotective role of CTX in the setting of TBI, and whether the mechanism is involved in the modulation of neuronal autophagy remains totally unclear. The present study was designed to determine the hypothesis that administration of CTX could significantly enhance functional recovery in a rat model of TBI and whether CTX treatment could up-regulate GLT-1 expression and suppress post-TBI neuronal autophagy. The results demonstrated that daily treatment with CTX attenuated TBI-induced brain edema and cognitive function deficits in rats. GLT-1 is down-regulated following TBI and this phenomenon can be reversed by treatment of CTX. In addition, we also found that CTX significantly reduced autophagy marker protein, LC3 II, in hippocampus compared to the TBI group. These results suggest that CTX might provide a new therapeutic strategy for TBI and this protection might be associated with up-regulation of GLT-1 and suppression of neuronal autophagy.